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ured to substantially encapsulate a surface being cleaned, a
vacuum source traversing the outer housing, a rotating cou-
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configured to induce air through the air induction ports past
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AIR INDUCTION HARD SURFACE
CLEANING TOOLS WITH AN INTERNAL
BAKFLE

RELATED APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 12/327,561, filed Dec. 3, 2008, which 1s titled
“Air Induction Hard Surface Cleaning Tools with an Internal
Baftile,” which claims the benefit under 35 U.S.C. §119(e) of
U.S. Provisional Patent Application No. 60/992,030, filed
Dec. 3, 2007 which 1s titled “Air Induction Hard Surface

Cleaning Tools with an Internal Battle.” The above mentioned
applications are incorporated herein by reference in 1ts
entirety.

TECHNICAL FIELD

The present system and method relate to hard surface
cleaning apparatuses. More specifically, the present system
and method relate to cleaning apparatuses having rotating
cleaning heads.

BACKGROUND

Hard surface cleaning apparatuses vary in both shape and
design. However, many traditional solid surface cleaning
apparatuses include a water source that provides water and
cleaning agents to high-pressure jets. The high-pressure jets
impart a force on the surface, dislodging unwanted debris and
material.

Many solid surface cleaning apparatuses include a rotating,
jet system. According to these traditional systems, one or
more jets are positioned at the end of an arm or series of arms.
The arms are coupled to a rotating coupler, which allows the
arms to spin relative to the rest of the apparatus. According to
many traditional systems, the high-pressure jets at the end of
the arms are placed at extreme angles relative to the surface
being cleaned. In this position, they impart a horizontal force
component on the arms, thereby inducing rotation of the arms
about the rotating coupler. However, traditional apparatuses
are often unable to clean recessed areas on solid surfaces and
fail to provide satisfactory cleaning swaths. The mability to
clean recessed areas on solid surfaces 1s partially attributed to
the high angle of the pressure jets. Many commercially used
cleaning processes employ vacuum and high velocity water
streams to dislodge and remove debris. A more efficient appa-
ratus will fulfill a long felt need within the industry.

Specifically, 1t 1s often necessary to utilize lower pressures
to prevent damage to more delicate surfaces. When traditional
systems are used at low pressures, the jets fail to produce the
rotation necessary for efficient cleaning. In addition, the
extreme angles of the pressure jets are not 1deal for dislodging
debris. Consequently, the low pressure and extreme angle of
the water stream results 1n 1nadequate cleaning at low pres-
sures. They are therefore unable to clean delicate surfaces
adequately.

Furthermore, traditional systems often incorporate a
vacuum system designed to remove and capture dislodged
debris and/or soiled water. In general, there 1s little or no
means for controlling the airflow within the housing and
across the surface being cleaned. Consequently these prior
devices result 1n ponding of the water on the work surface
under the housing. Ponding occurs when the suction through-
out the housing 1s insuificient or misdirected. The water from
the high-pressure jets as well as the dislodged debris gathers
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2

in pools, often 1n the center of the apparatus or on an edge
where suction 1s 1nadequate. Ponding results in less than
satisfactory swaths.

The hard surface cleaning industry would greatly benefit
from an improved cleaning apparatus that overcomes the
shortcomings discussed above. The present invention pro-
vides such and apparatus.

SUMMARY

According to one exemplary embodiment, an apparatus for
cleaning solid surfaces includes a housing configured to sub-
stantially encapsulate a surface being cleaned, a vacuum port
traversing the housing, a rotating coupler assembly rotatably
secured to the housing, an impeller coupled to the rotating
coupler, at least one fluid jet coupled to the impeller, and at
least one air pathway configured to allow induced air to pass
by the impeller blades to rotatably drive them.

According to one exemplary embodiment, the at least one
air pathway includes a plurality of air induction ports formed
in the housing adjacent to the impeller, wherein the air
induced from the plurality of air induction ports 1s configured
to rotate the impeller, thereby rotating the rotating coupler.

According to one alternative embodiment, the at least one
air pathway includes a water and/or air pickup path leading to
a system vacuum hose. The use of air to drive the rotation of
the rotating coupler allows for a more perpendicular tluid jet
angle, which improves surface cleaning at lower pressures. In
particular, the fluid jets may be positioned at a negative angle
relative to the surface and the direction of rotation.

According to several embodiments, the present system
incorporates interior batiles. The batlles are configured to
direct and guide the airtlow within the apparatus. According
to various embodiments, the baflles, increase the flow of air
across the impeller, reduce drying times, reduce ponding, and
force air onto the surface being cleaned.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate various embodi-
ments of the present system and method and are a part of the
specification. The 1llustrated embodiments are merely
examples of the present apparatus and method and do not
limit the scope thereof.

FIG. 1 illustrates a cross-sectional view of the present solid
surface cleaning apparatus, including multiple air induction
ports, according to one exemplary embodiment.

FIG. 2 illustrates a partial cross sectional view of the
present solid surface cleaning apparatus, including an air
induction port and air stream path, according to one exem-
plary embodiment.

FIG. 3 illustrates a bottom view of the present solid surface
cleaning apparatus, according to one exemplary embodiment.

FIGS. 4A and 4B 1illustrate various fluid jet angle interac-
tions with recessed surface imperfections, according to vari-
ous exemplary embodiments.

FIG. 5 illustrates a cross sectional view of a solid surface
cleaning apparatus configured to drive a turbine with both
intake air and dirty water, according to one exemplary
embodiment.

FIG. 6 illustrates a cross sectional view of a solid surface
cleaning apparatus with interior baftles positioned to control
the tlow of air and fluids within the cleaning apparatus,
according to one exemplary embodiment.

FIG. 7 illustrates a cross sectional view of a solid surface
cleaning apparatus with interior baitles and the interior flow
or air, according to one exemplary embodiment.
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Throughout the drawings, i1dentical reference numbers
identily similar elements or features. The sizes and relative

positions of elements in the drawings are not necessarily
drawn to scale. For example, the shapes of various elements
and angles are not drawn to scale, and some of these elements
are arbitrarily enlarged and positioned to improve drawing
legibility. Further, the particular shapes of the elements as
drawn, are not intended to convey any information regarding
the actual shape of the particular elements, and have been
solely selected for ease of recognition 1n the drawings.

DETAILED DESCRIPTION

An air driven solid surface cleaning apparatus 1s disclosed
herein, according to various exemplary embodiments. Spe-
cifically, one exemplary apparatus includes an air induction
pathway, one or more air induction ports 1n 1ts housing, and an
impeller secured to a rotating coupler assembly. Induced air
imparts a rotational force on the fluid jet assembly, allowing
for a more perpendicular fluid jet angle and improved surface
cleaning at lower pressures. Similarly, according to one alter-
nattve embodiment, the apparatus includes an impeller
assembly within an air return pathway. Embodiments and
examples of the present exemplary systems and methods are
described 1n detail below.

Unless otherwise indicated, all numbers expressing quan-
tities, measurements, and so forth used 1n the specification
and claims are to be understood as being modified 1n all
instances by the term “about.” Accordingly, unless indicated
to the contrary, the numerical parameters set forth in the
following specification and attached claims are approxima-
tions that may be modified and configured for specific appli-
cation. Specifically, the angles of air induction ports and
water 1njection mechanisms may be modified to increase
elficiency as necessary.

In the following description, for purposes of explanation,
numerous specific details are set forth 1n order to provide a
thorough understanding of the present system and method. It
will be apparent, however, to one skilled 1n the art, that the
present method may be practiced without these specific
details. Reference 1n the specification to “one embodiment™
or “an embodiment” means that a particular feature, structure,
or characteristic described in connection with the embodi-
ment 1s included 1n at least one embodiment. The appearance
of the phrase “in one embodiment” in various places 1n the
specification are not necessarily all referring to the same
embodiment.

Unless the context requires otherwise, throughout the
specification and claims which follow, the word “comprise”
and variations thereof, such as, “comprises” and “compris-
ing”” are to be construed in an open, inclusive sense, that 1s as
“including, but not limited to.”

The following description 1s presented to illustrate and
describe several embodiments of the present exemplary sys-
tem and method; 1t 1s not intended to limit the system and
method to any exact form disclosed 1n conjunction with the
various embodiments.

Several exemplary apparatuses utilizing induced air are
described herein. According to one embodiment, induced air
drives the rotation of both an impeller and one or more flmd
jets; wherein the fluid jets are positioned at an angle nearly
tangential to the surface. Subsequently, a description of an
apparatus utilizing a vacuum to rotationally drive an impeller
by pulling soiled water and air from the floor through the
impeller 1s provided. Finally, modifications of these embodi-
ments are provided wherein batlles are incorporated to direct
airtlow within the apparatuses. Various modifications of each
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4

of the above embodiments are described 1n detail. Specifi-
cally, various orientations of the fluid jets are discussed 1n
conjunction with each of the exemplary embodiments.
Exemplary System

As 1llustrated in FIG. 1, according to one exemplary
embodiment, a hard surface cleaning apparatus (100) com-
prises an inner housing (170) and an outer housing (110). The
inner housing (170) defines a cleaning area and 1s slightly
raised above the floor. The outer housing (110) contacts, or
nearly contacts, the floor, while the inner housing (170) 1s
raised up. This difference in height (177) between the floor
(115) and the lower boundary (175) of the inner housing (170)
may vary depending on the amount of desired airflow. The
space located between the outer housing (110) and the inner
housing (170) forms a vacuum space (120). A vacuum source
(125) 1s connected to the vacuum space (120) and creates a
vacuum, drawing excess water and dislodged debris from the
surface being cleaned.

Additionally, as illustrated in FIG. 1, fluid jets (140) are
rotatably connected to a rotating coupler (130). According to
one exemplary embodiment, a pressurized water source (not
shown) supplies pressurized water or cleaning solvents to the
fluid jets (140). The pressurized water source causes the fluid
jets (140) to impart a high-pressure stream of water or clean-
ing solution onto the section of the floor (115) within the
bounds of the inner housing (170).

In contrast to the traditional apparatuses, which include
many of the components described above, the present exem-
plary surface cleaning apparatus (100) also incorporates an
impeller (150) attached to the rotating coupler (130). Accord-
ing to the exemplary embodiment 1illustrated 1n FIG. 1, the
blades of the impeller are disposed near the top of the appa-
ratus, but within the inner housing (170). The impeller (150)
may be coupled to the rotating coupler (130) by any number
of coupling means, including, but not limited to, an adhesive,
welding, screws, bolts, mechanical fasteners, and other fas-
tening means common 1in the art.

According to one embodiment of the present system and
method, one or more air induction ports (160) are positioned
above the impeller (150). The air induction ports (160),
according to one exemplary embodiment, extend through the
outer housing (110) of the apparatus (100).

According to one exemplary embodiment described 1n
detail below, the inclusion and placement of air induction
ports (160) 1n the outer housing (110) of the cleaning appa-
ratus (100) allows induced air to drive the impeller (150). The
vacuum source (125) creates suction within the vacuum space
(120); this vacuum induces air through the air induction ports.
The air passing through the air induction ports causes the
impeller (150) to rotate, which 1n turn causes the rotating
coupler (130) to rotate. The fluid jets (140) are directly
coupled to the rotating coupler; consequently, 11 the rotating
coupler rotates, they also rotate. Thus, the induced air causes
the fluid jets (140) to rotate.

Prior art systems include fluid jets configured to produce
the rotational force. In the prior art, fluid jets are positioned at
a relatively high angle in order to create a sufficient horizontal
force to drive the rotating arm. In the present exemplary
cleaning apparatus (100), induced air, through the impeller
and rotating coupler, rotatably drives the fluid jets (140).
Consequently, the fluid jets (140) may be positioned at angles
more eificient for cleaning.

Specifically, as previously mentioned, traditional spinning
surface cleaners orient fluid jets at an extreme angle to pro-
vide the rotational force necessary. The extreme angles nec-
essary in the prior art result 1n an overall less efficient cleaning
system. However, due to the placement and positioning of the
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air induction ports (160) and the air driven impeller (150) 1n
the present exemplary apparatus (100), rotational force
derived from the fluid jets (140) 1s unnecessary. Conse-
quently, the fluid jets (140) of the present exemplary cleaning
apparatus (100) can be oriented to provide enhanced agitation
for cleaning, as opposed to providing rotational force. Spe-
cifically, the fluid jets (140) of the present apparatus may be
oriented, according to one exemplary embodiment, at
between approximately 80 and 90 degrees relative to the
surface (115). Water streams 1impacting the tloor (1135) tan-
gentially, or nearly tangentially, dislodge debris more eifi-
ciently then the extreme angle of impact utilized 1n the prior
art.

FIG. 2 shows a partial cross sectional view of the hard
surface cleaning apparatus (100), according to one exemplary
embodiment. FIG. 2 illustrates the air stream induced by the
vacuum source (125) driving the impeller (150), causing 1t to
rotate at a high speed about the rotating coupler (130). Fur-
thermore, FIG. 2 illustrates the air stream produced by the air
induction ports (160) passing through the apparatus and nto
the vacuum source (123).

According to one exemplary embodiment, the outer hous-
ing (110) creates a substantial seal around a section of the
floor (115). The vacuum source (125) creates a vacuum 1n the
vacuum space (120) between the inner housing (170) and the
outer housing (110). This vacuum causes air to tlow from the
outside of the cleaning apparatus (100) through the air induc-
tion ports (160), past the impeller (150), down the bottom of
the mner housing (110), mto the vacuum space (120), and
finally 1nto the vacuum source (125). The air stream (labeled
‘Air Stream’) 15 1llustrated as a dashed line 1n FIG. 2. Initially,
the vacuum source (125) induces an air stream through the air
induction ports (160) and causes 1t to tlow throughout the
apparatus. The air stream causes the impeller (150) to rotate at
a high velocity. According to one exemplary embodiment, the
fluid jets (140) are coupled directly to the impeller (150).
When the impeller (150) rotates, the fluid jets will also rotate
at a high velocity. While rotating, high pressure water or
cleaning solution may be applied to the floor (115) via the
fluid jets (140). The vacuum source (125) and the high pres-
sure tluid source(s) may be derived from any number of
sources, 1ncluding but not limited to, a portable machine, a
truck mounted machine, or other similar apparatus capable of
driving cleaning tools.

According to one exemplary embodiment, the vacuum cre-
ated by the vacuum source (125) induces air through the air
induction ports (160). As the air stream passes the impeller
(150), a force 1s imparted on the surface of the blades of the
impeller (150), causing the impeller to spin. As the impeller
(150) rotates, a rotating coupler (130) begins to spin. As the
rotating coupler (130) rotates, coupled fluid jets (140) wall
also rotate at a high velocity.

According to an alternative embodiment, the rotational
propulsion created by the induced air 1s supplemental to an
already existing force created by the high-pressure water
stream emitted from the fluid jets (140). According to another
exemplary embodiment, the use of induced air to provide the
rotational propulsion allows the fluid jets (140) to be posi-
tioned at an angle closer to 90° than in the prior art. According
to one embodiment, the fluid jets (140) are positioned at an
angle slightly less than 90° in the direction of rotation. This
“negative’” angle allows lower pressures to be used for the
cleaning and rinsing solutions, while still effectively cleaning
the surface. Lower pressures are especially desirable when
cleaning delicate surfaces, as they will significantly reduce
the risk of damaging the surface.

5

10

15

20

25

30

35

40

45

50

55

60

65

6

FIG. 3 provides a bottom view of the present system and
method, according to one exemplary embodiment. FIG. 3
illustrates the outer housing (110) and the nner housing
(170). The vacuum space (120) 1s clearly illustrated as a ring
of space between the inner (170) and outer (110) housings. A
vacuum source (1235) creates a vacuum within the vacuum
space (120). The impeller (150) 1s positioned at the center of
the apparatus, along with the rotating coupler (130) and the
attached fluid jets (140). FIG. 3 illustrates the apparatus,
according to one exemplary embodiment, as substantially
circular. According to alternative embodiments, the outer and
inner housing are of various shapes, such as rectangular,
square, or oval. According to one embodiment, the outer and
inner housings create and apparatus of an alternative shape,
while the mmpeller (150) and flmd jets (140) continue to
follow a circular rotation pattern.

FIG. 4A 1illustrates a fluid jet (140) and the water stream
(420) emitted from 1t. According to one exemplary embodi-
ment, each fluid jet (140) emits only one stream of water (420)
against the angle of rotation. That 1s, the emitted stream of
water (420) 1s 1n the same direction as the direction of rota-
tion. This negatively angled water stream (420) provides sev-
eral advantages over the prior art. Because prior art systems
utilize the high-pressure water emitted from the fluid jets to
drive the rotation of the system, a negative angle 1s not fea-
sible—it would cause the apparatus to rotate in the opposite
direction. In the present system and method, according to
various exemplary embodiments, the rotation of the fluid jets
(140) 1s caused by induced air. Consequently, the fluid jets
(140) can be positioned at a negative angle. That 1s, they emit
a leading edge stream of water (420) toward the direction of
rotation. This leading edge provides superior cleaning and
detailing of intricate cracks and grooves (410). Particularly,
the leading edge (420) of the spray, pointed at a negative angle
relative to the direction of rotation, provides better overall
coverage ol the fissures and pits 1n the surface being cleaned.

According to an alternative embodiment, illustrated 1n
FIG. 4B, each fluid jet (140) emits two streams of water, one
at anegative angle (420) and another at a positive angle (430).
According to this embodiment, all of the attendant advan-
tages of a negative angle described above are realized as well
as any advantages associated with traditional positive angles.
Furthermore, alternative embodiments include additional
water streams at various angles. A significant advantage of the
present system and method 1s the ability to angle several fluid
jets (140) at any angle desired. Because the present system
and method, according to various embodiments, do not rely
on the high-pressure fluid jets to create the rotational propul-
s10m, the fluid jets can be configured to provide optimal clean-
ing. In sum, the freedom to position the fluid jets (160) at
various angles provides a significant advantage over the prior
art.

Moreover, the mntroduction of air via the air induction ports
(160) provides positive air induction on the surface being
cleaned. After the air stream (see FIG. 2) enters the inner
housing (170, FIG. 2) the air will pass over the surface being
cleaned. Consequently, the present exemplary system com-
pletes drying times more quickly than prior art apparatuses.
Furthermore, prior art apparatuses require vacuum relief
ports to prevent the apparatus from becoming suctioned to the
surface being cleaned. In the present system and method,
according to various embodiments, the air induction ports
(160) negate the need for the vacuum relief ports required 1n
the prior art.

Referring now to FIG. S, according to one exemplary
embodiment, a vacuum, positioned above the impeller (150),
drives the impeller (150) by inducing air and water through 1t.
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According to this exemplary embodiment, the vacuum acts to
draw air as well as soiled water (dashed arrows) from the floor
(115), through the vacuum space (120), past the impeller
(150), and into the vacuum source (125). As 1llustrated,
according to this embodiment, the impeller (150) 15 posi-
tioned above the mner housing (170). That 1s, the impeller
(150) 1s placed within the vacuum space (120) leading to the
vacuum source (125). As air and soiled water (dashed arrows)
pass the impeller (150), the impeller will rotate rapidly, and in
turn, rotate the rotating coupler (130). The rotating coupler
(130) causes the fluid jets (140) to spin within the inner
housing (170). According to this embodiment, similar to pre-
viously described embodiments, the tluid jets (140) can be
positioned as desired because the rotational drive 1s not
dependent on the high-pressure stream of water emitted by
the fluid jets (140).

Therefore, according to various embodiments, a vacuum
source may induce air from induction ports (160) or directly
pull air and water from the floor (115) to drive an impeller
(150). Regardless, the advantage obtained 1s that the rota-
tional force necessary for eflective cleaning i1s no longer
dependent on the fluid jets (140). Thus, the fluid jets (140)
may be positioned at angles not possible in the prior art. These
angles, such as a negative angle (see FIG. 4A), result 1n
superior cleaning apparatuses.

FIG. 6 1llustrates another exemplary embodiment of the
present system and method. According to this embodiment, a
cleaning apparatus similar to those described in conjunction
with FIGS. 1-3, 1s modified by incorporating a plurality of
interior baitles (600, 610) positioned to direct the flow of air
and fluids within the cleaning apparatus (100). According to
one exemplary embodiment, a top batile (600) 1s interposed
between the impeller (150) and outer housing (110). Simi-
larly, a lower baille (610) placed below the impeller (150)
directs the tlow of incoming air. Additionally, the battles (600,
610) may be configured to constrict the mncoming air as 1t
passes through the impeller (150). The battles (600, 610) act
to concentrate the air and force 1t through the impeller,
thereby generating a greater rotational force.

Both the placement and geometry of the batiles (600, 610)
are influenced by a variety of factors. For example, the bailles
(600, 610) may be configured to prevent the air stream from
disrupting the stream of water emitted from the fluid jets
(140). Alternatively or additionally, the 1nterior baitles (600,
610) may direct the air across the floor (115) resulting 1n
increased cleaning efficiency. Moreover, the placement and
geometry of the batiles (600, 610) may 1nclude positioning
the baftles so as to minimally impede the spray from the
nozzles (140). According to alternative embodiments, the
battles (600, 610) determine the angle at which the air impacts
the floor (115) and are configured to facilitate in cleaning or
drying the floor (115).

A variety of alternative geometries are possible; for
example, a conic section, a rectangular profile, or a cylinder
battle may be used. Each of these baitle shapes provides a
directed air stream that impacts the floor 1n a different manner.
According to various embodiments, the shape of the baflle
(600, 610) may be used to manipulate the streams of water
emitted from the various flwud jets (140), dry the floor, facili-
tate 1n dislodging debris, and/or cause air to guide dislodged
debris 1into the vacuum source (125).

FI1G. 7 illustrates a cross sectional side view of an exem-
plary apparatus (100) with interior batiles (600, 610). An
exemplary air stream 1s illustrated using dashed arrows.
According to one exemplary embodiment, the position and
angle of the air induction ports (160) can be adjusted to
synergistically operate with the interior battles (600, 610).
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The incoming air enters the cleaning apparatus (100) through
the induction ports (160) and passes through the impeller
(150). The outward motion of the air 1s at least partially
restricted by the baltles (600, 610). The air stream 1s then
concentrated 1nto the center of the cleaning apparatus (100)
where cleaning solution and particulate matter accumulates.
By ramming the incoming air into the central portion of the
floor covered by the cleaning apparatus (100) the excess
cleaning solution and particulate matter 1s moved from center
ol the apparatus to the perimeter, where i1t can be entrained 1n
the air stream moving through the vacuum space (120) and
finally, into the wvacuum source (125). As previously
described, according to one exemplary embodiment, the
strong motion of air parallel to the surface of the tfloor (115)
beneath the cleaning apparatus (100) creates additional clean-
ing action as 1t interacts with the spray released from the fluid
jets (140). Additionally, similar baftles may be incorporated
into the various embodiments of the apparatus described 1n
conjunction with FIG. 5.

In conclusion, according to one exemplary embodiment,
the cleaning apparatus utilizes induced air to drive the rota-
tion of a rotating coupler, thereby imparting a rotational force
on the fluid jet assembly. According to one exemplary
embodiment, the present exemplary systems and methods
allow for a more perpendicular fluid jet angle and improved
surface cleaning at lower speeds. This 1s accomplished by
incorporating a leading edge of spray in the direction of
rotation. That 1s, the water stream 1s at a negative angle
relative to the direction of rotation. Furthermore, because the
required rotation 1s not dependent on the high-pressure emit-
ted from the fluid jets, the apparatus can be used at low water
pressures while maintaining high rotational speeds.

The preceding description has been presented only to 1llus-
trate and describe the present method and system. It 1s not
intended to be exhaustive or to limit the present system and
method to any precise form disclosed. Many modifications
and varnations are possible 1n light of the above teaching.

The foregoing embodiments were chosen and described 1n
order to 1llustrate principles of the system and method as well
as some practical applications. The preceding description
enables others skilled in the art to utilize the method and
system 1n various embodiments and with various modifica-
tions, as are suited to the particular use contemplated. It 1s

intended that the scope of the present exemplary system and
method be defined by the following claims.

What 1s claimed 1s:

1. An apparatus for cleaming surfaces, comprising:

a housing having at least one air induction port traversing,
the housing;

a rotating coupler;

an impeller coupled to the rotating coupler;

at least one fluid jet coupled to the rotating coupler;

wherein rotation of the impeller by a flow of air through the
at least one air induction port causes the rotating coupler
and the at least one fluid jet to rotate; and

wherein

a baitle carried by and rotatable with the impeller and
extending circumierentially around a rotation volume of
the impeller, the baille being positioned to further direct
the flow of air to said impeller.

2. An apparatus for cleaning a surface, comprising;

a housing;:

a rotating coupler coupled to the housing;

an 1mpeller coupled to the rotating coupler and positioned
in the housing;
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an air induction port positioned in the housing and above
the impeller, to direct a tlow of air to the impeller and
cause the impeller to rotate;
a liquid jet coupled to the rotating coupler and the impeller;
and
a battle carried by and rotatable with the impeller, the baitle
extending circumierentially around a rotation volume of
the impeller, the batlle being positioned to further direct
the flow of air to the impeller.
3. The apparatus of claim 2, wherein the housing includes
a vacuum port coupleable to a vacuum source.
4. The apparatus of claim 2, wherein the liqguid jet 1s ori-
ented to form an angle between 80 and 90 degrees relative to
a plane 1n which the impeller rotates.

5. The apparatus of claim 2, wherein the baille 1s an upper
battle, and wherein the apparatus further comprises:

a lower batlle carried by and rotatable with the impeller to
further direct the flow of air toward a lower portion of the
housing.

6. The apparatus of claim 5, wherein the lower baitle 1s
positioned to direct the flow of air to form an airflow parallel
to a plane in which the impeller rotates.

7. The apparatus of claim 2, wherein the baittle 1s positioned
to separate the tlow of air from a liguid stream emitted from
the liquid jet.

8. The apparatus of claim 2, wherein the impeller includes
a plurality of blades circumierentially positioned adjacent to
the air induction port.

9. An apparatus for cleaning a surface with a cleaning
solution, the apparatus comprising:

a housing having a vacuum port;

an air induction port positioned 1n the housing;

an 1mpeller rotatably positioned below the air induction
port;

a tluid jet coupled to the impeller to rotate with the impeller
and positioned to dispense the cleaning solution on the
surface;

an upper bafile carried by and rotatable with the impeller
and extending circumierentially around a rotation vol-
ume of the impeller, wherein the upper batlile 1s posi-
tioned to guide a tlow of air through the air induction
port to the impeller; and

a lower battle carried by and rotatable with the impeller to
further direct the flow of atr.

10. The apparatus of claim 9, further comprising:

an inner housing positioned to separate the fluid jet and the
impeller from the vacuum port.

11. The apparatus of claim 9, wherein the lower ba

positioned 1n a lower portion of the housing.

tle 1s
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12. The apparatus of claim 9, wherein the lower baitle 1s
positioned to direct the tlow of air through the air induction
port to form an airflow parallel to a plane 1n which the impel-
ler rotates.

13. The apparatus of claim 12, wherein the housing has an
upper portion and a lower portion, and wherein the airflow
parallel to the plane 1s formed in the lower portion of the
housing.

14. The apparatus of claim 9, wherein the fluid jet 1s posi-
tioned between the upper batile and the lower battle.

15. The apparatus of claim 9, wherein the lower battle
includes a portion parallel to a plane 1n which the impeller
rotates.

16. The apparatus of claim 9, wherein the impeller 1s posi-
tioned between the upper batile and the lower battle.

17. A method for manufacturing a surface cleaner, com-
prising;:

forming an air induction port in a housing;

forming a vacuum port in the housing, wherein the vacuum

port 1s coupleable to a vacuum source;

coupling rotating coupler to the housing;

positioning an impeller mnside the housing, wherein the

impeller includes a plurality of blades;

coupling the impeller to the rotating coupler, wherein at

least one of the plurality of blades 1s positioned adjacent
to the air induction port;
coupling a fluid jet to the rotating coupler, wherein the
rotating coupler 1s coupleable to a fluid source; and

connecting a baille to the impeller, wherein the bafile
extends circumierentially around a rotation volume of
the impeller and 1s positioned to direct a flow of air
through the air induction port to the impeller.

18. The method of claim 17, wherein the batile 1s an upper
batile, and wherein the method further comprises:

connecting a lower baitle to the impeller.

19. The method of claim 18, further comprising:

positioning the lower baitle 1n a lower portion of the hous-

ing so as to direct the tlow of air to form an airflow
parallel to a plane 1n which the impeller rotates 1n the
lower portion of the housing.

20. The method of claim 17, further comprising:

orienting the fluid jet to form an angle between 80 and 90

degrees relative to a plane 1n which the impeller rotates.

21. The method of claim 17, further comprising:

positioning the plurality of blades of the impeller;

positioning a lower batile 1n a lower portion of the housing
so as to form an airflow parallel to a plane 1n which the
impeller rotates; and

orienting the fluid jet to form an angle relative to the plane.

G ex x = e
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